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Shock: a condition of sudden depression of the whole of the functions of the body, due to powerful impressions upon the system by physical injury or mental emotion. William McCormac, A Dictionary of Medicine, 1884 1 .
On 28 January 1848, Mr Meggison watched his colleague remove an ingrown toenail with a quick semicircular action 2 . As his gaze returned to the anaesthetised patient, he realised she was rigid and pale with a weak pulse. He quickly dashed cold water on her face before pouring water and brandy into her mouth, encouraging her to swallow. After cutting into her distended jugular and arm veins, he abandoned his resuscitation attempts; Hannah Greener thus became the first person recorded to die under chloroform anaesthesia. The report of this event illustrates how rudimentary the treatment of shock was when anaesthesia was discovered.
At the time, physiology was a new, poorly understood discipline. The term 'shock' was also new; derived from the word 'choc', used by the French surgeon, Henri LeDran, to indicate a jolt or blow 3 . It was used by George James Guthrie in his 1815 discussion of gunshot wounds 4 to denote a physiological state and from there gradually came into popular usage. Shock was a difficult condition to explain; patients who collapsed due to emotional stress displayed the same symptoms as those with traumatic haemorrhage. Shock was defined therefore, in descriptive rather than scientific terms. Quain's medical dictionary noted that, when associated with injury, shock "is greater the nearer [the injury] is to the centre" 1 . While accepting that blood loss could lead to shock, the author pointed out that "Shock is, however, independent of the presence of both pain and haemorrhage" 1 . The prevailing theory was that shock was a nervous disorder. It was not until the development of blood pressure recorders towards the turn of the century, that the physiology of shock could be explained. Meanwhile, for the first few decades of anaesthesia, shock was synonymous with nervous collapse.
Treatment options, including pharmacological therapies, therefore revolved around attempts to reinvigorate the nervous system. Physical stimulation, such as rubbing patients' limbs, creating friction, and applying heat, had been practised for centuries and continued to be relevant 5 . Initially, drugs could only be administered orally, rectally, or by inhalation, since needles and syringes were not introduced until the 1850s. Of these options, the inhalational route was the most practical in the unconscious patient. Any substance which irritated the lungs was likely to stimulate breathing. Smelling salts (sal volatile), enshrined in history by novelists like Charles Dickens and Jane Austen, contained ammonia and promoted a sharp intake of breath. In its simplest form, ammonia was provided as 'Liquor Ammoniae' (one part strong ammonia solution to two parts water) to be "externally (applied to the nostrils) in syncope" 6 . More often it was mixed with alcohol and various perfumes to make it more palatable 7 . Frederick Guthrie suggested the use of amyl nitrate as a "…resuscitative, as in cases of suffocation, drowning or protracted fainting" 8 . Alcohol, orally or rectally, was also commonly used as a stimulant.
Once hypodermic injections became possible, a variety of 'stimulants' were injected subcutaneously or intramuscularly; camphor, caffeine, ether, alcohol, and digitalis all had their advocates in the 19th century. Among the more extraordinary of these was the highly poisonous substance, strychnine.
Strychnine (nux vomica) is derived from the powdered nut of the tropical tree Strychnos nux-vomica, which grows freely in India and Burma 9 . The first record of the nut being used medicinally is in the Arabic text al-Kitab al-Malaki (Royal Book of All Medicine) by Ali ibn Abbas al-Majusi, written sometime before his death in 994AD. The nut, the wood, and the roots of the tree feature in many significant medical texts over the next few centuries under various names, including snakewood or lignum colubrinum. However, it is likely that many of the properties assigned to Strychnos nux-vomica, actually belonged to others in the genus. There is a great deal of folklore and magic associated with its use. It was used as a treatment for snakebite, dysentery, cholera, and fever but was also known to be extremely poisonous. The 17th century London-based herbalist, John Gerard, advised: "Of the physical vertues of the vomiting nuts we think it not necessarie to write, because the danger is great & not to be given inwardly, but mixed with other compositions, and that very curiously by the hands of a faithfull apothecarie…[sic]" 10 . The Chief Editor is responsible for the overall management and strategic direction of Anaesthesia and Intensive Care, including all associated publications and products. The Chief Editor is responsible to the Board of the ASA for the efficient and timely production of a scientific journal which maintains a high standing in the field of international medical publishing.
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The nut found its way to Europe along the shipping routes from the East, traded alongside other herbs and spices. Widely used in India to kill unwanted dogs, it became more useful as a rodenticide on these ships and subsequently as both a medicine and animal poison throughout Europe and Britain. The alkaloid, strychnine, was first identified in 1818 by the French chemists, Joseph Bienaimé Caventou and Pierre-Joseph Pelletier, not from the nux vomica nut but the related Saint Ignatius bean.
Strychnine is a glycine antagonist. It removes inhibitory control at the neuromuscular junction leading to intense muscular contractions. Poisoning is extremely unpleasant with painful contortions of the body triggered by the smallest movement. In fatal cases, death is caused by respiratory arrest but, since it does not cross the blood-brain barrier, there is no change in conscious state until suffocation intervenes. Doctors sought in vain to treat patients who had accidentally or unwittingly ingested strychnine and presented in extreme distress 11 . Some relief was eventually offered by chloroform anaesthesia and reports began to surface of patients kept anaesthetised for several hours while the symptoms subsided and the patient either recovered or succumbed 11 .
At the 1890 International Medical Congress in Berlin, American professor, Horatio Wood suggested that the reverse may also apply-that strychnine could be used as an antidote to chloroform overdose 12 . Shortly after this, Dr Silk reported that he had adopted the use of strychnine after hearing Wood speak in Berlin and now had a high opinion of its value in "conditions of 'shock' " 11 . He gave 1/16th of a grain (one grain is approximately 65 mg 13 ) hypodermically immediately after the induction of anaesthesia "in cases in which there was reason to suspect any serious degree of exhaustion from any cause…", repeating if necessary towards the end of the surgery 11 .
Within a few years the literature was filled with reports of strychnine being used to prevent or treat surgical shock. Basil Hall berated his colleagues for their conservative attitudes: "…we seem to have arrived at that hopeless state when we regard shock as a reasonable excuse for failure" 14 . He advocated much higher doses of strychnine than previously recommended: "…the drug should be given boldly and fearlessly, and given without hesitation where rallying does not quickly take place" 14 . Strychnine became popular for anyone in cardiac failure needing surgery, with even more frequent doses advocated by surgeons such as C. Hamilton Whiteford: "I prefer a twitching to a pulseless patient" 15 . The maximum dose recommended was 1/15th of a grain; Whiteford used almost three-quarters of a grain but had many critics. Gordon Sharp questioned whether these extreme doses caused problems, such as spasm of the respiratory muscles "…before accepting the teaching of the new pharmacology we are entitled to enlightenment on these points" 16 . Others reported cases where they felt high doses of intraoperative strychnine had directly contributed to the death of patients and "a great deal of suffering" 17 .
Strychnine had other uses in anaesthesia. Controversial professor Thomas Jonnesco added strychnine to local anaesthetics for spinal anaesthesia 18 . He advocated spinal anaesthesia for all surgery, reporting an extraordinary series of 398 operations, which included craniotomies, laryngectomies and thyroidectomies. Such operations were possible, he believed, due to the addition of strychnine: "the addition of neutral strychnine sulphate to the anaesthetic… neutralises its injurious action upon the bulb" 18 . Jonnesco had few supporters and neither his radical techniques, nor his use of strychnine became popular 19 .
Despite the isolation of adrenaline in 1901 and its rapid introduction into medicine, strychnine continued to be advocated as a stimulant for many years. An Australian textbook on anaesthesia, published in 1932, included 1/30th of a grain of strychnine among the recommended treatments for anaesthesia-related circulatory collapse 20 .
